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DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments with respect to Claims 1-22 have been considered but are 
moot in view of the new grounds of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-14 and 17-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tervonen [WO 03/055111] in view of Liu [US PAT NO: 6546166]. 

As per Claim 1 

Tervonen teaches a wavelength division multiplexing passive optical network 
(WDM- PON) for performing bi-directional communication (Tervonen Fig 5 is a WDM 
network), the WDM-PON comprising: 

two or more remote distribution nodes in between a central office and a first 
optical network unit (Tervonen Fig 5 items 511-513) including a first remote distribution 
node (Tervonen Fig 5 items 512) and a second remote distribution node (Tervonen Fig 
5 items 51 1 and 513), each of the first remote distribution node and the second remote 
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distribution node is located in a physically separate location (Tervonen Fig 5 items 51 1 , 
513 and 512 are two separate devices. This implies they are physically separate from 
each other. Also, Tervonen Spec, page 11 lines 30-31 discloses that the interleaver 
and multiplexers need not necessarily be places at same curb location), 

wherein the first remote distribution node is connected to the second remote 
distribution node coupled to two or more optical network units (Tervonen Fig 5 item 513 
is connected to item 512 via optical fibers. Each MUX/DEM UX 51 land 513 is shown to 
be connected to two ONU's 514, 516 and 518-519) 

wherein each of the first remote distribution node and the second remote 
distribution node separates one or more wavelength channels from a composite optical 
signal distributed through that remote distribution node (First remote node 512 
separates signal containing wavelengths A1- A4 into two bands of A1 , A3 and A2, A4. 
Item 513 separates band A2, A4 into individual wavelengths). 

The instant Claim claims at least one band splitting filter in the first remote 
distribution node to connect to the second distribution node. Tervonen discloses an 
interleaver for separating wavelengths, but is silent on the use of at least one band 
splitting filter. However it is known that band splitters can be used for implementing 
interleaver. 

Liu discloses a WDM interleaver made up of a number of band splitting filters (Liu 
Fig 1 discloses filter groups 120 and 130 containing number of filters in two stages to 
implement the interleaving of 80 channels). 
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Hence the prior art includes each element claimed, although not necessarily in a 
single prior art reference, with the only difference between the claimed invention and the 
prior art being the lack of actual combination of the elements in a single prior art 
reference. 

In combination, Tervonen performs the same function as it does separately of 
providing a WDM network for connection to subscriber ONUs, using interleaving and 
multiplexing/demultiplexing. Liu performs the same function as it does separately of 
implementing an interleaver using band splitting filters for DWDM. 

Therefore one of ordinary skill in the art could have combined the elements as 
claimed by known methods, and that in combination, each element merely performs the 
same function as it does separately. 

The results of the combination would have been predictable and resulted in 
modifying the invention of Tervonen to include the WDM interleaver as, as disclosed by 
Liu, thereby allowing the interleaver in Tervonen, to split/combine large number of input 
channels into groups for applications, as in DWDM. 

Therefore, the claimed subject matter would have been obvious to a person 
having ordinary skill in the art at the time the invention was made. 

As per Claim 2 

Tervonen in view of Liu further teaches a first remote distribution node having a 
series of band splitting filters (Liu Fig 1 discloses two stages of band splitting filters 
based. More stages can be added based on groups and channel assignment for 
groups) configured to split a first composite optical signal that includes all of the 
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wavelength channels in a first wavelength band into a first subset of the wavelength 
channels and a second subset of the wavelength channels (Tervonen Fig 5 item 5 is 
configured to split the incoming wavelength band A1- A4, into subsets A1 , A3 and A2, A4). 
As per Claim 3 

Tervonen in view of Liu further teaches wherein the series of band splitting filters 
are also coupled together (Liu Col 8 lines 31-35 discloses that invention can be used in 
reverse manner for multiplexing signals) to create a second composite optical signal 
(Tervonen Fig 5 signal on fiber 522) in a second wavelength band (Tervonen Fig 5 
upstream wavelength band is A1- A4) by combining a first portion of the wavelength 
channels in the second wavelength band (Tervonen Fig 5 wavelength A2 and A4 
entering 521 on upstream side) and a second portion of the wavelength channels in the 
second wavelength band (A1 and A3 entering 521 on upstream side), wherein the 
second composite optical signal travels in the opposite direction of the first composite 
optical signal (Tervonen Fig 5 first composite signal travels downstream on fiber 520 
and second composite signal travels upstream via fiber 522). 

Tervonen in view of Liu is different from the instant Claim in that, they do not 
teach different wavelength bands for upstream (second composite signal) and 
downstream (first composite signal) communication between hub and first distribution 
node. Instead Tervonen uses same wavelength bands of A1- A4 for both upstream 
(second composite signal) and downstream (first composite signal) communication 
between hub and first distribution node. This is because Tervonen uses unidirectional 
fibers for communication between hub and first distribution node. Tervonen also 
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employs different wavelength bands in bidirectional fibers between first and second 
distribution units. At the time of invention it would have been obvious to a person of 
ordinary skill in the art to use wavelengths of different bandwidths for upstream and 
downstream signals between the hub and first node if a bidirectional fiber was used, to 
reduce cross talk and back-reflections (Tervonen Specification page 6 lines 24-27). 
As per Claim 4 

Tervonen in view of Liu further teaches a second remote distribution node 
containing a first multiplexer/demultiplexer to receive a first subset of the wavelength 
channels in a first composite optical signal from the first remote distribution node 
(Tervonen Fig 5 item 513 receives wavelengths A2 and A4 from item 512. this is first 
subset of first composite signal A1-A4) and to send a first portion of wavelength 
channels in a second composite optical signal to the first remote distribution node 
(Tervonen Fig 5 item 513 sends wavelengths A1 and A3 to item 512), wherein the 
second composite optical signal occupies a different wavelength band than the first 
composite optical signal (Tervonen Fig 5 first composite signal is A2 and A4, and second 
composite signal is A1 and A3). 

Tervonen in view of Cohen is different from the instant Claim in that, Tervonen 
does not teach teaches different wavelength bands for upstream (second composite 
signal) and downstream (first composite signal) communication between hub and first 
distribution node. Instead Tervonen uses same wavelength bands of A1 - A4 for both 
upstream (second composite signal) and downstream (first composite signal) 
communication between hub and first distribution node. This is because Tervonen uses 
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unidirectional fibers for communication between hub and first distribution node. 
Tervonen also employs different wavelength bands in bidirectional fibers between first 
and second distribution units. At the time of invention it would have been obvious to a 
person of ordinary skill in the art to use wavelengths of different bandwidths for 
upstream and downstream signals between the hub and first node if a bidirectional fiber 
was used, to reduce cross talk and back-reflections (Tervonen Specification page 6 
lines 24-27). 

As per Claim 5 

Tervonen in view of Liu further teaches wherein the second remote distribution 
node also contains a second multiplexer/demultiplexer to receive a second subset of the 
wavelength channels in the first composite optical signal from the first remote 
distribution node (Tervonen Fig 5 item 511 receives wavelengths A1 and A3 from item 
512) and to send a second subset of wavelength channels from the second wavelength 
band to the first remote distribution node (Tervonen Fig 5 item 51 1 sends wavelengths 
A2 and A4 to item 512). 

As per Claim 6 

Tervonen in view of Liu further teaches a first remote distribution node having an 
optical interleaver configured to split a first composite optical signal in a first wavelength 
band into a first portion consisting of odd numbered wavelength channels and a second 
portion consisting of odd numbered wavelength channels (Tervonen Fig 5 item 512). 
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As per Claim 7 

Tervonen in view of Liu further teaches wherein the optical interleaver is also 
configured to create a second composite optical signal in a second wavelength band 
from a combination of a first portion of wavelength channels in the second wavelength 
band and a second portion of wavelength channels in the second wavelength band 
(Tervonen Fig 5 item 512 creates second composite signal from wavelengths A1-A4 to 
be transmitted to Hub). 

As per Claim 8 

Tervonen in view of Liu further teaches wherein the first remote distribution node 
includes an optical interleaver to receiving a downstream optical signal from the central 
office (Tervonen Fig 5 item 512), divides the downstream signal into odd wavelength 
channel signals and even wavelength channel signals in order to output the odd and 
even wavelength signals to corresponding multiplexer/demultiplexers (Tervonen Fig 5 
item 512 transmits odd channels to 51 1 and even to 513), and receives the odd and 
even wavelength channel signals from the corresponding multiplexer/demultiplexers in 
order to combine the odd wavelength channel signals with the even wavelength channel 
signals (Tervonen Fig 5 item 512 receives and combines odd channels and even 
channels from 513 and 51 1 respectively). 

As per Claim 9 

Tervonen in view of Liu further teaches a second remote distribution node 
containing a first multiplexer/demultiplexer to receive the odd numbered wavelength 
channels from the first remote distribution node (Tervonen Fig 5 item 51 1 receives odd 
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numbered wavelengths from item 521 ) and to send the first portion of the wavelength 
channels in a second wavelength band to the first remote distribution node (Tervonen 
Fig 5 item 51 1 sends wavelengths A2 and A4 to the first distribution node. This is the 
first portion of channels in a second wavelength band A1- A4). 
As per Claim 10 

Tervonen in view of Liu further teaches wherein the second remote distribution 
node also containing a second multiplexer/demultiplexer to receive the even numbered 
wavelength channels of the first wavelength band from the first remote distribution node 
(Tervonen Fig 5 item 51 1 receives odd numbered wavelengths from item 521) and to 
send a portion of the second wavelength band to the first remote distribution node 
(Tervonen Fig 5 item 513 sends wavelengths A1 and A3 to the first distribution node. 
This is the second portion of channels in a second wavelength band A1- A4). 

As per Claim 1 1 

Tervonen in view of Liu further teaches a first remote distribution node configured 
to split a first composite optical signal that includes all of the wavelength channels in a 
first wavelength band into a first subset of the wavelength channels and a second 
subset of the wavelength channels (Tervonen Fig 5 item 5 is configured to split the 
incoming wavelength band A1- A4, into subsets A1, A3 and A2, A4). 

Tervonen does not expressly teach having a multiplexer/demultiplexer coupled to 
two or more band splitting filters in the first remote distribution node. 

However the apparatus disclosed in Fig 1 is a multiplexer and demultiplexer unit 
for DWDM. Each added stage will correspond to MUX/DEMUX stages. 
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At the time of invention it would have been obvious to a person of ordinary skill in 
the art to modify Tervonen in view of Liu to add more MUX/DEMUX stages depending 
on channel groups and number of channels. Motivation would have been to implement 
distribution of wavelengths to ONUs depending on location of ONUs. 

As per Claim 12 

Tervonen in view of Liu further teaches a second remote distribution node 
(Tervonen Fig 5 items 51 1 and 513) containing a first multiplexer/demultiplexer to 
receive the first subset of wavelength channels from the first remote distribution node 
(Tervonen Fig 5 item 51 1 receives wavelengths A1 and A3 from first node), a second 
multiplexer/demultiplexer to receive the second subset of wavelength channels from the 
first remote distribution node (Tervonen Fig 5 item 513 receives wavelengths A2 and A4 
from first node). 

As per Claim 13 

Tervonen in view of Liu further teaches wherein the second remote distribution 
node to send a portions of the wavelength channels in a second wavelength band to the 
second multiplexer/demultiplexer in the first remote distribution node via the band 
splitting filters (Tervonen Fig 5 portion of wavelength band, A2 and A4 is sent to second 
multiplexer/demultiplexer), wherein the second multiplexer/demultiplexer to combine the 
wavelength channels from the portions (Tervonen Fig 5 combines wavelengths A1 and 
A3). Tervonen specification page 1 1 also discloses that in general case wavelengths 
range from 1 to n. N can be chosen so that the first to fourth portions are combined and 
separated by multiplexers and demultiplexers in the second node. 
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As per Claim 14 

Tervonen in view of Liu further teaches a first band splitting filter to separate and 
couple a downstream and an upstream optical signal onto a first optical cable 
connected to the central office (Tervonen Fig 5 the interleaver separates and couples 
signals from and to the Hub). 

As per Claim 17 

Tervonen teaches a method comprising separating a first composite optical 
signal that includes all of the wavelength channels in a first wavelength band (Tervonen 
Fig 5 wavelength band A1- A4) in a transmission path between a central office 
(Tervonen Fig 5 item 521 ) and a most distant optical network unit (Tervonen Fig 5 item 
514) into two or more smaller groups consisting of subsets of the wavelength channels 
(Tervonen Fig 5 item 521 separates wavelength band A1- A4 into smaller groups); and 
generating the two or more smaller groups consisting of subsets of the wavelength 
channels by sequentially separating the first composite optical signal along the 
transmission path by a first remote distribution node connected to a second remote 
distribution node (Tervonen Fig 5 item 512 (first remote distribution node), and items 
51 1, 513 (second remote distribution node) sequentially separates wavelengths A1- A4 
into sub-bands A1 , A3 and A2, A4 and further into individual wavelengths). 

Tervonen does not explicitly show that the first remote distribution node 
sequentially separating the first composite optical signal along the transmission path 
two or more times via at least a band splitting filter. Tervonen discloses interleaving of 
only four channels. 
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Liu teaches an implementation of an interleaver using a cascade of band splitting 
filters. (Liu Fig1 discloses interleaving of an 80 channel input, using splitter filter groups 
120 and 130 that contain splitter filters in two stages). 

At the time of invention it would have been obvious to a person of ordinary skill in 
the art to modify the interleaver in Tervonen, by integrating a multistage optical 
interleaver, as in Liu. The motivation would have been to provide a method of 
interleaving a large number of channels transmitted from the Hub so that more 
subscribers could be added to the network. 

As per Claim 18 

Tervonen in view of Liu further teaches separating the composite optical signal 
into a first subset that includes even numbered wavelength channels (Tervonen Fig 5 
downstream channels to item 513) and a second subset that includes odd numbered 
wavelength channels (Tervonen Fig 5 downstream channels to item 511). 

As per Claim 19 

Tervonen in view of Liu further teaches combining two or more optical signals in 
a second wavelength band along the transmission path (Tervonen Fig 5 item 521 
combines wavelengths from items 51 1 and 51 3 into wavelength band A1 - A4), each 
optical signal with one or more wavelength channels (Tervonen Fig 5), wherein a 
second composite optical signal travels in an opposite direction of the first composite 
optical signal (Tervonen Fig 5 signals upstream to the interleaver is combined) 

Tervonen in view of Liu is different from the instant Claim in that, they do not 
teach different wavelength bands for upstream (second composite signal) and 
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downstream (first composite signal) communication between hub and first distribution 
node. Instead Tervonen uses same wavelength bands of A1- A4 for both upstream 
(second composite signal) and downstream (first composite signal) communication 
between hub and first distribution node. This is because Tervonen uses unidirectional 
fibers for communication between hub and first distribution node. Tervonen also 
employs different wavelength bands in bidirectional fibers between first and second 
distribution units. At the time of invention it would have been obvious to a person of 
ordinary skill in the art to use wavelengths of different bandwidths for upstream and 
downstream signals between the hub and first node if a bidirectional fiber was used, to 
reduce cross talk and back-reflections (Tervonen Specification page 6 lines 24-27). 
As per Claim 20 

Tervonen teaches an apparatus comprising a first optical network unit including 
an optical receiver and an optical transmitter (Tervonen Fig 5 item 514 is ONU for 
transmitting and receiving wavelengths A1 and A2); and means for separating a first 
composite optical signal that includes all of the wavelength channels in a first 
wavelength band (Tervonen Fig 5 wavelength band A1- A4 is separated by interleaver 
521 ) into two or more smaller groups consisting of subsets of the wavelength channels 
(Tervonen Fig 5 item 521 separates wavelength band A1- A4 into smaller groups) in a 
transmission path between a central office and a first optical network unit (Tervonen Fig 
5 item 521 is on transmission path between ONUs and Hub) 

wherein the first composite optical signal is sequentially separated along the 
transmission path two or more times (Tervonen fig 5 signal from Hub is separated first 
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by interleaver and then by the items 511 , 51 3), wherein the means for separating 
includes a first remote distribution node connected to a second remote distribution node 
to generate the two or more smaller groups consisting of subsets of the wavelength 
channels (Tervonen Fig 5 item 512 (first remote distribution node), and items 51 1 , 513 
(second remote distribution node) sequentially separates wavelengths A1- A4 into sub- 
bands A1 , A3 and A2, A4 and further into individual wavelengths) 

Tervonen discloses an interleaver for separating wavelengths, but is silent on the 
use of at least one band splitting filter. However it is known that band splitters can be 
used for implementing an interleaver. 

Liu discloses a WDM interleaver made up of a number of band splitting filters (Liu 
Fig 1 discloses filter groups 120 and 130 containing number of filters in two stages to 
implement the interleaving of 80 channels). 

Hence the prior art includes each element claimed, although not necessarily in a 
single prior art reference, with the only difference between the claimed invention and the 
prior art being the lack of actual combination of the elements in a single prior art 
reference. 

In combination, Tervonen performs the same function as it does separately of 
providing a WDM network for connection to subscriber ONUs, using interleaving and 
multiplexing/demultiplexing. Liu performs the same function as it does separately of 
implementing an interleaver using band splitting filters for DWDM. 
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Therefore one of ordinary skill in the art could have combined the elements as 
claimed by known methods, and that in combination, each element merely performs the 
same function as it does separately. 

The results of the combination would have been predictable and resulted in 
modifying the invention of Tervonen to include the WDM interleaver as, as disclosed by 
Liu, thereby allowing the interleaver in Tervonen, to split/combine large number of input 
channels into groups for applications, as in DWDM. 

Therefore, the claimed subject matter would have been obvious to a person 
having ordinary skill in the art at the time the invention was made. 

As per Claim 21 

Tervonen in view of Liu further teaches means for separating the composite 
optical signal into a first subset that includes even numbered wavelength channels 
(Tervonen Fig 5 downstream channels to item 513) and a second subset that includes 
odd numbered wavelength channels (Tervonen Fig 5 downstream channels to item 
511). 

As per Claim 22 

Tervonen in view of Liu further teaches means for combining two or more optical 
signals in a second wavelength band along the transmission path (Tervonen Fig 5 item 
521 combines wavelengths from items 511 and 513 into wavelength band A1- A4), each 
optical signal with one or more wavelength channels (Tervonen Fig 5), wherein a 
second composite optical signal travels in an opposite direction of the first composite 
optical signal (Tervonen Fig 5 signals upstream to the interleaver is combined) 
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Tervonen in view of Liu is different from the instant Claim in that, they do not 
teach different wavelength bands for upstream (second composite signal) and 
downstream (first composite signal) communication between hub and first distribution 
node. Instead Tervonen uses same wavelength bands of A1- A4 for both upstream 
(second composite signal) and downstream (first composite signal) communication 
between hub and first distribution node. This is because Tervonen uses unidirectional 
fibers for communication between hub and first distribution node. Tervonen also 
employs different wavelength bands in bidirectional fibers between first and second 
distribution units. At the time of invention it would have been obvious to a person of 
ordinary skill in the art to use wavelengths of different bandwidths for upstream and 
downstream signals between the hub and first node if a bidirectional fiber was used, to 
reduce cross talk and back-reflections (Tervonen Specification page 6 lines 24-27). 

4. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tervonen [WO 03/055111] in view of Liu [US PAT NO: 6546166], and further 
in view of J. Liu [US PUB NO: 2001/0038479]. 

As per Claim 15 

Tervonen in view of Liu further teaches the first remote distribution node includes 
a first multiplexer/demultiplexer (Tervonen Fig 5 item 521) and a second remote 
distribution node (Tervonen Fig 5 items 511 and 513) and the first 
multiplexer/demultiplexer distributes two or more of the wavelength channels in the 
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composite optical signal (Tervonen Fig 5 item 521 distributes wavelengths to the items 
511 and 513). 

Tervonen does not teach that the first remote distribution node includes an add 
drop module, wherein a first drop module removes a wavelength channel from a 
composite optical signal that includes all of the wavelength channels. 

J. Liu teaches an add drop module, wherein a first drop module removes a 
wavelength channel from a composite optical signal that includes all of the wavelength 
channel (Liu Fig 5 discloses add drop port for selectively removing wavelength 
channels). 

At the time of invention it would have been obvious to a person of ordinary skill in 
the art to integrate a programmable add/drop module as disclosed J. Liu, between the 
Hub and the first distribution units in Tervonen in view of Liu, so as to provide a method 
of adding/dropping channels/customers in a network, without interrupting or affecting 
other channels involved in the network. 

As per Claim 16 

Tervonen further teaches the first remote distribution node containing a first 
multiplexer/demultiplexer (Tervonen Fig 5 item 521). 

Tervonen does not expressly teach two or more add/drop modules coupled to an 
optical fiber from the central office to the first remote distribution node, wherein the 
add/drop modules to remove wavelength channels from a downstream optical signal 
prior to the first multiplexer/demultiplexer. 
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Liu teaches add/drop modules that can be used in combination with WDM for 
adding and dropping channels (Liu Fig 5). 

At the time of invention it would have been obvious to a person of ordinary skill in 
the art to integrate a programmable add/drop module as disclosed Liu, between the Hub 
and the first distribution units in Tervonen, so as to provide a method of adding/dropping 
channels/customers in a network, without interrupting or affecting other channels 
involved in the network. 

Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to OOMMEN JACOB whose telephone number is (571) 
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270-5166. The examiner can normally be reached on Monday - Friday, 8:00 a.m. - 
5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, KENNETH VANDERPUYE can be reached on (571) 272-3078. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/OJ/ 

/Kenneth N Vanderpuye/ 

Supervisory Patent Examiner, Art Unit 2613 
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